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(54) EXPANDER FOR EXPANDING SHAPED -TUBE DEVICES 
(57) Abstract 

FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
body wall 1. Supporting units 8 of two rolling members are mounted in the above mentioned recesses 
stationary; supporting unit 9 of rolling member 12 is mounted with possibility of radial extension 
out of recess 7. Movable supporting unit is In the form of two eccentric one relative to another 
cylinders 13, 14. Cylinder 13 with larger diameter is sealed relative to body wall, while cylinder 
14 with less diameter protrudes to central duct 4 of body 1 and has passages connecting central 
duct 4 with hydraulic chamber 18, defined by walls of recess 7 and end surfaces of cylinders 13, 14 
of movable supporting unit 9. EFFECT: enhanced quality and reliability of mounting shaped-tube 
devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA J\S\n PA3BAnbLJOBblBAHMfl YCTPOMCTB M3 nPOOWJlbHbTX TPYB 
(57) Abstract: 

Mcnojib30BaHHe: f\nsi pa3 b a/i bi^o Bbi Bairns vctdohctb H3 npo<j>ujibHbtx rpy6 (nepeKpbiBaTejiew. noflBecoK 

XBOCTOBMKOB, <JnmbTpQB II T-A-l. yCT BQ iaJ3LTIltBa£Mt» LX B CKB£UKMHC. CyTHKOCTb M3o6peX€ICHii: BaJIbUOBKa 

coAep»MT Kopnyc (K) 1 c ueHTpajibHbiM KaHanoM 4, b HHXtHeii uacTW Ko-roporo yoraHoaneH orrynep 5. B 
creHKe K Bbmo/meHbi yrvrytfjieHHH 6 h 7. b Koxopbrx c noMombio onop 8 h 9 ycTaiioaneiibi TpH Ba^bir/ionjHX 
aneMeirra (B3). npiwexi onopbi 8 j\Hyx B3 ycraHoaneHbi b yrvry6jieHimx 6 K nenoABMJKHo, a onop a 9 B3 12 - c 
B03M0»HOCTbio paAwajibHoro Bb[ABiuKCHMH M3 yrvrydneHMH 7. rioABMHLHaH onopa Obcnomteiia d nHAe A«yx 
3KcnenTpirflibix oTHOcHTejibHO APY 1 " APY ra muiKHApoB (li) 13 h 14. UpmcM U 13 c 6onbLiiKM AwaMerpoM 
yruioTHeH oruocwTejibHo creiiKH Kopnyca 1, a LI 14 c MeHbmwM AiiaMCTpoM Bbicrynaer b ueiiTpajibirbiu 
Kanaji 4 K m HMeeT KaHSJibi, coo6majomjie i^eirrpanbUbra Kan an 4 c rwApaRnwwecKOH KaMepou 18. 
o6pa30BaHHOft creHKaMH yrviyCneHMH 7 m Topueebovm noBepxHOCTHMH U 13 m 14 noABTOKHoft onopbt 9. TaKoe 
KOHCTpyKTHBiioe Bbmomienne BajibnoBKH o6ecneunBaeT Aejib - noBbnneraic KauecrBa w HaAeJKHocrM 
ycTaHOBKM ycxpoftcTB M3 npo<|)nnbHbix Tpy6, a Taxmc noBbnneHwe pa6orocnoco6HOCTH caMoft BajibnpBKu m 
B03M07CHocTb paccmpenHn a™ 311 3301131 pa6ouero Awaxierpa. 1 3. n. <J>-.nbi. 4 itn. 



Description [Onucaniic H3o6percHH5i|: 



M3o6pcrcHMC oTiiocMTcn k o6nacrn 6ypenMH m KamiTajibHoro pcMOirra nc$T*nu>uc m ra30Bbix CKBawnu w 
npe/pia3HaMCHQ. b wacrHocm, ^/ih pa3DajibuoBbiBaHiiH ycTpoflcTB m npo<J>wibHbix xpyti, y CTaHasji MBaeMbix 
D CKBa«Miie npH iraojLnnnM 30H ocjioxHeinai. BOOimKauomioc n npouecce oypemfff cKnamHH m npw 
BoccraHoaneioai re pmctw^iioctm o6caAiibix kojioioj. 

H3BecTua oajibuooKa pjw pa3Banu^0DbiBainiH ycTpoucTB M3 npo<f»iiJibHbix Tpy6, coAepwaman Kopnyc. 
npHCJiocoGjieHHbifl ;yi>i cocahhchmm c KonoimoM 6ypitrihHbtx Tpy6, c qpiTpanbMbiM KananoM 11 
yrjTy6ncHHHMM d creiiKC, d Koropbix ycTanoancubi c noMombio onop rpn Bajibuyiomwx sjieMeirra. 

He^ocTa-rKOM aroro ycrpowcTBa hbjihctch to. hto eajibuyiomiic ancMeiiTbi npn pa3DajibupBbiDauMM Tpy6bi 
noA flefiCTBueM ynpyroro aneMeHTa nocroRHHo HaxoAHrcf? b oahom nanojKeHMH. noaroMy npw 
Heo6xoflKMOCTH cHM3HTb paAwajibHbic HarpyoKH iia np<xj>iuibHfaii* nepeKpbroaTcnb npn cno ycraiioBKe b 
CKnaraaie, iianpuMep, npn peMoirre noBpewA^HHM o6caAiion kojiohhw d BUAe men enow nep<})opaujni, j\aman 
BajibupBKa HeirpuMcitiiMa, nocKOJibxy H3-3a hcbo3MO?rhocth chvlkchuh paAuajibHOit HarpyBKii Ha oocaAHyio 
KOJioiniy npowcxoAwT ee RasiMevunee paapyrneiaie. 

3aAauew K3o6perenMH HarmeTCH noebruieimc Ka^ccToa 11 naAeJKiiocru ycraiioBKM ycrpoHCTBa W3 
nptxjjwibHbix Tpy6, ycran aarmBaeMbix b CKBa»MHe npw n3onmiym 30H ooiowHeHMH. D03HMKajomiix b 
npouecce 6ypennH cKBa?&HH, h npn BOOCTaHoaneHiiM repMCTHWocrn oocaAiibix kojiohh, a TaKxe noBbraieiiMe 
HaAe^KHocTH h pa6orocnoco6HocTM BanbuoBKM m otfecneweiuie bo3MO>rhocth pacompcHKH uwanaooiia 
paooHcro AMawcrpa 6e3 xomchchmh flwaMeTpa Kopnyca ^ainioro THnopa3Mepa canon BarcbnpBKH. 

TexHHMecKHM pe3y^bTar A 0CTHraercH TeM » 0 nanbuoBKC )\tw pa3BanbUpBMBaHMH ycTponcTB ii3 

npcxjinnttiibix Tpy6. coA^pnian^cM Kopnyc. npHcnoco6/ieinrbiM A 7151 coeAWHeHJiH c kojiohhoh 6ypnnbHi>ix Tpy6. c 
AenTpanwibTM KaHanoM m yrJry6ncHimMM b crenKe, b Koropbix ycTaHoarceHbi c noMombio onop Tpw 
Bajibqyioapix 3x1 eMCHTa , onopa oniioro Bajibuyion;ero ajieMeirra ycranoanena b yrnyojieHMM Kopnyca c 
B03MOJKHOCTbK) paAwajibHoro BbiAHMJKeinifl H3 Hero. PaMMajibno noABWJKHatt onopa BWAHH^Horo 
Bajibpyionxcro aneMeHTa mojkct 6biTb Bbmamiena b m^e floyx nnaMerpanbHO pa3H0BennKMX ijmjihhapob, 
9K.cu,eHTpHMHbix OTH0cwT€JibH0 npyT jspyra, npmoA ukjimhap onopbi c 6ojit>umM n^iaMerpOM yiuioTnen 
OTHOCMTCJihHO Kopnyca h o6pa3ycr co cT€HKaMM yr/iyGjieHMH rHApaajn^iecKyio KaMepy, coo6njeHHyio c ero 
UeHTpanbHbiM KaHanoM. 

Ha <}>nr\ L npeAcraaneH o6iakm bma oanbupoKM; 11a (J>mp. 2 pa3pe3 A- A iia 4>mp. 1; Ha (fur. 3 pa3pe3 B-B Ha 
4>mt. 1; Ha (Jinr. 4 oocaAHas* KonoHHa c ycrraHOtuieHHbtM njxxfennbHbiM ncpcKpbiBaxcneM c noMoujbio 
onncb[BaeMOM BajibUpBKii. 

BanbuoBKa n/m pa3BanbupBbiBaHHH ycrpowcTB H3 rrpo^HTibHbrx -rpyt coAep?Kirr Kopnyc 1 c pe3b6oH 2 A^ 
npucoeAMHeHMH ce k Kcxnoiaie 6ypnribiibtx Tpy6 3 m ueHTpajibia>iM KananoM 4. B HwoKneii wacrw KOTopoi-o 
ycraHoaneH mTyuep 5. B crreitxe Kopnyca 1 BbmaoncHbi yr*jiy6jieHHH 6h7,d Koropbix c noMomuo onop 8m9 
ycraHOB/ieHbi BanbuyiomHe aneMeuTbi 10, II, 12. IlpiiueM onopbi 8 A 0 ^ Bajjbqyioiinix aneMCHTOB 10 h 11 
ycTaHOBJieHbi b ypjrytineHHHx 6 HenoABWHtHO. a onopa 9 Bajiwjywinero aneMeHTa 12 c BO3M03KuocTbK> 
paAwanbHoro BbiABiimeHMH H3 yrny6/ienMH 7. noABHJKHaH onopa 9 Banbuyioii;ero aneweHTa 12 BbmoniieHa b 

BMAe RBy* 3KCi;eHTpHMHblX OTHOCHTOlbHOI^O APT 1 " APy^ a U>UIKHApOB 13 M 14, MMCJOmUX pa3Hbie A HaMeT P fcrI - 

npiweM muiKHAp 13 c 6oJibnmM A KaweT P° M yimorneH oniocHTenbHO ctchkm Kopnyca 1 c noMomhio 
yiuioTHemw 15, a ujvmijip 14 c MeHbnniM AMaweTpoM Bbicrynacx B ueHTpanbHMM najiaji 4 Kopnyca 1 Mcpe3 
OTBepcxMC 16, Bbfnojnieinioc b crreHKe, h MMeeT Kanaj ibi 17, coo6n\aiomMe AeHTpanbHbrii Kan an 4 Kopnyca 1 c 
rwApaBTiMMecKOW KaMepow 18. o6pa30BaHiiOM cxeiiKaMM oTDepcxwH 16. yrjiyfxnemitt 7 b Kopnycc 1 w 
TOpucBbUvOi noDCpxHOCTHMM ujinwHApoB 13 m 14 noABUKHOH onopbi 9. 

PaooTa Ba/ifaUOBKH iiohchhctch Ha npMMepc EioccxaHOBJieimH repMcrvraiocTM oocaAHoft Konoinibi npn 

06pa30BaHMM B HeM TpeUJWHbl. 

B 30HC 19 napyxncHMH rcpMenTHHocTW o6caAHOH KOJiomiu 20 npeABapwTCJTbHO ycranaBniTBafOT 
nepeapbiBaTejib 21 w3 npo<|)vuibHbLx n^py6, nynreM pacuxwpeioAH ero ^atniamcM »ujarocth. 3axeM ua Konomie 
6ypmibHbix Tpy6 3 BuyTpb nepocpbiBaTenn oriycKaiOT Bajibi^BKy m BpameHiieM, c noAaMew bhm3 kojiohhw 
6ypu/i bi iL4 x Tpy6 3, nawnawT pa3Bani>upBbiBaTfc» iipo^ujiuibie Tpy6bi nepeKpbiBa-renK 21 c oAHOBpeMeimoM 
npoMbiBxoi\ wMAKocTbio. 3ajKa t oiBacM0M b Tpy6bi noA RaimtiweM. npn dtom, b u.eHTpanbHOM Kaiia/ic 4 
Kopnyca 1. 6/iaroAap« nanwMMio urryuepa 5, A aBJieHHe »makoctm B03pacTaeT uu3ACMCTByn ^cpc3 
OTBepcTMC 16 b creHKe Kopnyca 1 m Kaiia/ibi 17 b uyuimijxpc 14 iioabu>khom onopbi 9 ua TopneBbic noBcpxiiocTti 
Hn/TMHApoB 13 h 14, ONflDwraeT najii.uyionTjtM 3JieMeirr 12 W3 yrjiy6jiemm 7 Kopnyca j\o ynopa b creiiKy 
ncpeKpbinaTCJUi 21. OAiioupcMCimo i ic Bbi a bh>kh bic Baribuyioujiic 3;ieM€iiTbi 10 m 11 TaK^e ynnpaioTCrt b 
CTCHKy nepeKpbiBaTejiB. Hancc, Ba/ibuyTomnc aneMeHTbi boa acmctbmcm co3AaHHow paAwa/iKHofi Hai^py3KH, 
rrpoKaTHiBattCb no oiiyxpeinjeM iiobcpxhoctm irpo<}»nnwu3ix xpy6, paoBajibi^oDbiDaioT mx m njioriio 
npiiKaxbiBaioT k <rrcimc oGcaAnow Konoinibi 20. Ilpw noAxoAe k 30iic 19 napynicHii5i repMeTWMHOCTM o(5caA«WM 
Kojiomibi 20 AaiviciiHC npOMbinouiioM »mj;koctvi cnM?«aJOT a° MMimManbiioro, npw KOTopoM hc npowcxoAWT 



BbJflBJUKeHun paAMamjio-nonBHjKHoro BanwjyKHuero aneMeHTa 12 W3 Kopnyca 1. m pa3BanbU0BbiBaroie 
np<xJ>nni>ii*>Lx Tpy6 ocpyr jjo o6pa30Baioui MHHHManbiioro /jMaMcrpa RByiAsi cmokjll>i.mii i leDW^BumubtMu 
oaribuyioitpiMw aneMejrraMM 10 m 11 m BbmBicraiouB*MCH aneMCHTOM 12. Eor^a on naxoflHTCfl B mcxoahom, hc 
DWflBMHyTOM no/iomcHMJi . npn dtom pe3i*6oBwe c<xyjwneiain rrjxxJjunbiibLx Tpy6 nepcKpbJ uare/iyi 21 TaKKe 
pacnmpfDOTCH ao BHyTpcHHei^o AnaMerpa iipo4»uihHbcx rpy6. o6pa3yeMoro npw mx paoBantiUOBwoaHMM u 
30ire napyujeioiH, mto ciouKaex po MHHHMajibuou Be/iwuuifbi paaneicne Ha creiiKy o6ca^Hoii koiiohhm 20 b 
30hc 19 HapyraeHMrt ce repMendHHOCTM. 

riocne npoxosAeimn 3ouw 19 liapyineiaui repMenwHOCTH. rfle onacnocTb pa3pymeuian o6caflHOM kojiohhbi 
orcyrcTByer. UHOBb noflHHMajor flaoneHHe npowbiBO^Hofi >khakocth m pa3Ba/ibnoBWBaHMc ncpcKpLaoaTcnn 
Bcpyr no TCXHanonoi. ormcaHHOM Bbmie. 

riO OKOHWaHHH paOBaJIbUOBblBaHMH KOJIOHHy 6ypMHbHblX Tpy6 3 C BaJIblJOHaOM nOflHUMaiOT H3 CRBamiUIbl. 



Claims |<t>opMyjia H3o6pcTeiiH*i|: 



1. BantJL^oBKa pjw p a3 oarm^o ribi namiyi ycrpoficTti M3 npcxj>tuiiaiibuc Tpy6. couepmaii^a>i Roptiyc. 
npnci ioco fin ci uua ft ^jlr coc^KHe>uiR c kojiohhoA fiypuJibHbix Tpy6, c ucHTpa/ibbHbiM KaH&noM m 
ypjiy6jieHHHMM d creHKe, b KOTopbtx ycTanoaneinj c noMombio onop TpM BaJTbijyioiiQix ajieMeirra. 
or/iMMaioii^ancH tcm, 4to onopa o^hopo Baaibnyiomcro ancMeirra ycTaiioanena u yr/iydneiiMH Kopnyca c 

BO3M0*H0CTbJO paflHanbHOPO BbJ^BMTKClClR H3 HCPO. 

2. Bajibi^OBKa no n. 1, orjuiMaiomaflCH tcm, uto paflM annuo noflBJUKHaw onopa Bbg^oixHoro Banwjyiomcro 
aneMeirra BbmojTHeiia b bhrc A^yx j^waMerpanbHO pa3H0BejiKKHX djuimh^ob, 3Kci;cHTpiraHbDC oTHocurc/rbHO 
Apy 1 ^ Mpyi^a, rrpimew t^mrm^p onopbi c fcuibinHM jjwaMeTpoM yiuiOTHeH ornocirrcnbHO Kopnyca m o6pa3yeT co 
ereHKaMn yrviyfineHKH b Kopnyce rH^paariMMecKyio Kawepy, coo6meHnyio c ero i^cirrpanbHbtM kohojiom. 



Drawing(s) IMcpTcacMj: 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 13 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 cl., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 11 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1. An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 
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Fig. 4 
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